Spatiotemporal profile and essential role of RBM3 expression after spinal cord injury in adult rats.
Hypoxia and other adverse conditions are usually encountered by rapidly growing cells. The RNA-binding motif protein 3 (RBM3) is induced by low temperature and hypoxia. However, its expression and function in spinal cord injury are still unclear. To investigate the certain expression and biological function in the central nervous system, we performed an acute spinal cord contusion injury (SCI) model in adult rats. Western blot analysis indicated a striking expression upregulation of RBM3 after spinal cord injury (SCI). Double immunofluorescence staining prompted that RBM3 immunoreactivity was found in astrocytes and neurons. Interestingly, RBM3 expression was increased predominantly in astrocytes. Furthermore, colocalization of RBM3 with proliferating cell nuclear antigen (PCNA) was detected in astrocytes. To further understand whether RBM3 plays a role in astrocyte proliferation, we applied lipopolysaccharide (LPS) to induce astrocyte proliferation in vitro. Western blot analysis demonstrated that RBM3 expression was positively correlated with PCNA expression following LPS stimulation. Immunofluorescence analysis showed that the expression of RBM3 was also changed following the stimulation of astrocytes with LPS, which was parallel with the data in vivo. Additionally, knocking RBM3 down with small interfering RNA (siRNA) demonstrated that RBM3 might play a significant role in the proliferation of astrocytes treated by hypoxia in vitro. These results suggest that RBM3 may be involved in the proliferation of astrocytes after SCI. To summarize, we firstly uncover the temporal and spatial expression changes of RBM3 in spinal cord injury. Our data suggest that RBM3 might be implicated in central nervous system pathophysiology after SCI.